Draft Responses to Comments on the March 2001 Public Review Draft Prioritization of Toxic Air
Contaminants Under the Children’s Environmental Health Protection Act

RESPONSESTO COMMENTS SUBMITTED BY THE ALLIANCE OF
AUTOMOBILE MANUFACTURERS (AAM).

|. General Comments

Comment 1: We applaud and support the efforts of the Californialegislature to protect
infants and children against potentially adverse actions of toxic air pollutants. The
success of environmental regulations in eradicating acute lead encephal opathy in infants,
toddlers and children is widely accepted. In contrast to the effects of acute lead

poisoning, however, the question of whether there are chronic effects of many air

pollutants remains wide open in the scientific literature, even for regulated air pollutants
such as ozone. Even though there is concern over adverse effects from chronic exposures
to ambient toxic air contaminants, these effects remain undocumented (except for lead).
We fedl strongly that these questions should be resolved before the provisions of Senate
Bill 25 are used for regulatory purposes. The OEHHA evaluation provides an opportunity
to discuss these questions from all points of view and document the large gapsin

scientific knowledge in this field.

Response 1. OEHHA thanks the Alliance for their support of the general objectives of
the Children’s Environmental Health Protection Act. OEHHA disagrees that questions of
chronic effects of air pollution are “wide open” in the scientific literature. There are now
anumber of studies, described in detail in the joint ARB/OEHHA report “ Adequacy of
California Ambient Air Quality Standards: Children’s Environmental Health Protection

Act” available at www.arb.ca.gov, which document effects on pulmonary function in

children from long-term exposure to air pollutants. In addition, many of the toxic air
contaminants have a strong chronic toxicity and epidemiology database, which has been
utilized to identify them as atoxic air contaminant. OEHHA is complying with the
mandates provisions of SB25. While there are large gaps in scientific knowledge, we
believe that we have identified sufficient evidence to prepare alist of five TACs, which

may disproportionately affect infants and children.
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Il. Basisfor concernsthat infants and children are more susceptible than adults

Comment 2: The OEHHA draft was prepared on the basis of legidative concerns (SB
25, Section 1) that infants and children are more susceptible to the adverse effects of air
pollution because:
(a) agreater dose of air pollutants is delivered to their lungs because of higher
ventilation rates relative to their body weight and lung surface area
(b) potentialy significant obstruction of children’s airways can result from
irritation or inflammation caused by air pollution because children have narrower
airways than adults;
(c) children spend more time outdoors than adults;
(d) asthma attacks in infants and children are exacerbated by air pollution;
(e) developing organs and tissues are more susceptible to damage by “some”

environmental contaminants .

In light of new scientific knowledge, there are several questions concerning these
“findings.” The OEHHA draft should address these factors and the questions we raise and
verify whether or not the factors play arole in potentiating the effects of air pollution in
children. SB 25 requires OEHHA to evaluate potential TACs “using current principles,
practices and methods used by public health professionals who are experienced
practitioners in the field of epidemiology, human health effects assessments, risk
assessment and toxicity” (SB 25, 5b) and “assess the availability and quality of data on
health effects including potency, mode of action and other relevant biological factors,”
assessing exposure patterns, susceptibility of infants and children to air pollutants,
(specific) effects of toxic air contaminants, and interaction of multiple air pollutants (SB
25, 5¢).

Unfortunately, the OEHHA draft is not fully responsive to these requirements and fails to
recognize gaps in scientific knowledge concerning the susceptibility of children to the

chronic action of toxic air pollutants. The limitations and uncertainties due to these gaps
should be discussed extensively in the document. Because of the lack of knowledge, the

draft often falls back on “default options,” i.e., options used in the absence of convincing
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scientific knowledge. Because risk assessment methodol ogies as well as the underlying
science continue to evolve, the OEHHA document should allow departure from the
default options “whenever new developments in science ascertain that thereisa
consensus among knowledgeable scientists that new scientific evidence justifies
departing from the default options” (NAS/NRC 1994%).

Response 2: The comment refers to language in the identification of TACs rather than in
the specific sections of the statute requiring OEHHA to develop the list of existing TACs
that may cause infants and children to be especialy susceptible to illness. The statute
does not mandate OEHHA to identify all the gaps in the current scientific knowledge.
The draft report follows language in Section 39669.5(a) which requires OEHHA to
establish, in consultation with the ARB, alist of up to 5 toxic air contaminants (already
identified as such) that may cause infants and children to be especially susceptible to
illness. The language states that “in developing the list, the office shall take into account
public exposures to toxic air contaminants, whether by themselves or interacting with
other toxic air contaminants or criteria air pollutants, and the factors listed in subdivision
(c) of Section 39660". These factors are:

(A) Exposure patterns among infants and children that are likely to result in
disproportionately high exposure to ambient air pollutants in comparison with the

genera population.

(B) Specia susceptibility of infants and children to ambient air pollutants in comparison

to the genera public.

(C) The effects on infants and children of exposure to toxic air contaminants and other

substances that have a common mechanism of toxicity.

(D) Theinteraction of multiple air pollutants on infants and children, including the

interaction between criteria air pollutants and toxic air contaminants.

1 NAS/NRC Committee on Risk Assessment of Hazardous Air Pollutants, “Science and
Judgment in Risk Assessment, National Academy Press, Washington, D.C., 1994,
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In addition, the law describes requirements for both the evaluation of information on
existing TACs and the evaluation of data for candidate TACs. The comment has focused
on the language referring to candidate TACs and not on the portion of the statute for
developing this list (subdivision c).

OEHHA is very conscious of the uncertainties in the evidence available for differential
impacts of TACs on infants and children, and has attempted in the draft document to
delineate both those data and conclusions in which some confidence may be placed, and
those that are more provisional in nature. Some specific instances where the draft report
may have been insufficiently clear as to the reliability of specific data or conclusions
have been noted in the responses to other comments and will be corrected in the final
document. The comment also seems to suggest that this evaluation is incomplete.
However, this report is not a risk assessment; it is a hazard identification step. However,
asin all risk assessment related activities, OEHHA is inevitably faced with drawing
conclusions and making recommendations in the face of significant uncertainties. In
responding to this situation OEHHA intends to follow the recommendations of both the
original and subsequent NAS/NRC reports, and of various Californiarisk assessment
guidance documents, in using actual data where these are available, and standard

assumptions in cases of uncertainty, coupled with standard scientific inference methods.

Comment 3: Specifically, the document should discuss claims that: higher ventilation

rates relative to body weight and lung surface area in infants and children result in a

higher dose of the pollutant delivered to their lungs and that these exposure patterns are

“likely to result in disproportionately high exposure to ambient air pollutantsin
comparison with general population.”(OEHHA 2000) While the document appropriately
recognizes that no substantial differences exist between children and adults in the
alveolar surface areain relation to body weight (Hislop, 1986), it fails to inform the
reader that no scientific evidence supports a general statement that higher breathing rates
in children can result in chronic accumulation of higher doses of al inhaled toxicants
irrespective of their mechanisms of action.. Established pharmacokinetic principles
document that the alveolar uptake and transition of inhaled non irritant, system-poisoning

gases across the alveolar membrane depends primarily on their penetration rates across
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the alveolar membrane and the rapidity of the transfer to their tissue depots by pulmonary
circulation. In the absence of other gas action modes, these processes are solely governed
by the concentration gradient between the alveolar air and blood and between the blood
and tissue, respectively. If the alveolar penetration or gas removal by circulation are
slow, no concentration gradients exists across the alveolar membrane and inhaled gases
are exhaled without any additional transport into the organism. Breathing frequency
alone, while capable of accelerating the achievement of a steady state between the
alveolar air and circulating blood, does not, therefore, predetermine a higher cumulative
dose of the gasin the body. Only when the rates of aveolar transport and transfer to
tissue depots are fast or irritant gases react with the airway surface receptors, will
increased ventilation contribute to a greater dose of the inhaled gas to the tissues or
potentiate the irritative effects in the lung. Generalization of these processes for all toxic
air pollutants seems to be, therefore, not appropriate unless the mechanism of the

toxicant’s action is known.

Response 3: The purpose of the OEHHA draft report is not to criticize the language of
the statute. OEHHA discussed the issues of both breathing rate and ratio of alveolar
surface area in the introductory sections of the draft report. In addition, the comment
seems to imply that we are assuming that all substances act by a ssimilar mode of action.
Of course, thisis not the case and is the reason why we have substance-specific
summaries in the report. As noted in the comment, the pharmacokinetics of absorption
across the lung vary by the physicochemical properties of the compound (such as
solubility in plasma) as well as by physiological differences between infants, children,
and adults. The introductory sections I11A through D are not meant to be treatises but
rather introductions to the concepts of why there may be differences in dose and effect

between infants, children, and adults.

Comment 4: The document should discuss claims that: narrower airways in infants and

children with asthma contribute to an obstruction of airways more than in adult

asthmatics. These statements seem to be influenced by oversmplified mechanistic

considerations rather than a proper understanding of the irritative response to inhaled air
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toxicants (Lipsett, 1995). New morphometric data confirm the concept that the inner
bronchial diameters are smaller in infants than in adults, but the assumption of easier
bronchial obstruction fails to recognize that the epithelial cells of the airways are a'so
smaller than in adults (Gehr, 19942). The relative contribution of the epithelial height to
inner bronchial diameter ratio represents, therefore, arelatively small change in
proportion to the bronchial diameter (from 0.75 % in an adult vs. 1.93% in the 1yr.-old
infant). These differences may not be of a magnitude that would substantially increase
the possibility of bronchial obstruction due to irritated cells even in the asthmatic child.
The significance and the role of the actual differences in magnitude should be discussed

in the document before this assumption is accepted.

Responsed: As noted in the responses above, the purpose of the draft OEHHA report is
not to criticize the language of the statute. 1n response to the comment, however, itisa
rather simple concept that it takes less bronchial secretion to block a smaller lumen than a
larger lumen. In addition, the narrower the aperture through which air must flow, the

higher the resistance, the harder it is to breathe.

Comment 5: The document should discuss claims that: children spend more time

outdoors in comparison with adults. The fact that children’s activity patterns differ from

adultsis not, in itself, a reason for more protective standards. Potentially higher outdoor
exposures of children have been often cited in support of more protective standards.
However, with the development of air-conditioned shopping malls and houses, the
differences may not be large, particularly in areas with hot weather such as California.
New observation studies suggest that the original estimates of differences between
children and adults (Wiley et a., 1991) have changed with increasing levels of indoor
climatization and are not as high at the present time as they were in the late 1980's. In
addition, there are other differences in activity patterns between children and adults that

need to be considered. Children aso spend more time indoors at home and lesstime in

2 Gehr, P., “Anatomy and Morphology of the Respiratory Tract”, in Human Respiratory
Tract Model for Radiological Protection, Annals of the ICRP, Publ. 66, International
Commission on Radiological Protection, Elsevier Publ., Tarrytown, NY, 1994;
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traffic than adults. As documented below, the overall exposures of children to several

motor vehicle-related TACs is not significantly different from adults.

Response 5: Again, the purpose of the draft OEHHA report is not to criticize the
language of the statute. However, we do indeed discuss in the draft report the fact that
children spend more time outdoors than adults after infancy, and moreover they are
generally more active. While that pattern may have changed (but we are unaware of data
showing this), it is unlikely to have changed to the point that adults are more active and
spend more time than kids outdoors.

Comment 6: The document should discuss claims that: air pollution is known to

exacerbate asthma and may be atrigger for asthma attacks in infants and children. This

claim is used to support the need for greater protection of the approximately 500,000
children with this chronic disease in California. However, meetings of international
experts® repeatedly conclude that while high levels of inhaled pollutants may aggravate
symptoms or exacerbate the disease, air pollution has no role in asthma etiology. The
multi-factorial etiology of asthma is more determined by wide familia, infectious,
allergenic or socioeconomic and psychosocia influences. The precipitating factors include
primarily allergens (e.g. house mites and molds), respiratory infections and indoor tobacco
smoke that affect asthma more than ambient air pollution.* The sensitivity of asthmaticsis,
also, not equa for al air pollutants. For example, asthmatics are more sensitive (i.e.
respond with more symptoms) to the effects of sulfur dioxide (SO,) than the genera
population. In contrast, reports about asthmatic' s sengitivity to ozone are inconclusive, and
alow degree of response is reported for particulate matter. It should be emphasized that
exacerbation of asthma attacks is always connected with short episodes of high exposures
to irritative pollutants and has never been associated with chronic exposuresto low levels
of air toxics. Consequently, acute exposures from high indoor levels or from peaks during

outdoor air pollution episodes may be of concern for asthma exacerbation. However, no

3 « Asthma and the Environment,” Meeting Report by Koren, H.S. and Utell, M.J,,
NHEERL, U.S. EPA, 1997,
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evidence exists that chronic exposure to low levels of toxic air pollutants may produce or

aggravate asthma attacks in infancy and childhood.

Response 6: Again, the purpose of the draft OEHHA report is not to criticize the
language of the statute. However, in response to the comment, OEHHA staff agree that
existing data are inadequate to confidently link air pollution to the etiology of asthma and
that the sengitivity of asthmaticsis not equal for al air pollutants. However, air pollution is
known to exacerbate asthma in those who have the disease. As discussed in the draft
report, on a population-wide basis, children have higher prevalence rates of asthmathan do
adults. In addition, asthma episodes tend to be more serious in children resulting in more
hospitalizations of children (particularly from age O to 4 years) than of adults. Therefore,
on a population-weighted basis, children are more impacted by asthma than adults. More
importantly, acute exposures to air pollutants are not the only concern for the exacerbation
of asthma. It istrue that the statistical power of epidemiologic studiesis limited when
trying to identify effects of low level exposuresto air pollution. Yet evenal or 2%
increase in the incidence and/or severity of asthma attacks would be a considerable and
costly health problem in asthmatic children. Air pollution can potentially result in
exacerbation of asthma for hundreds of children in alarge metropolitan area, regardless of

whether air pollution caused the disease in the first place.

Comment 7: The document should discuss claims that: infants and children’s developing

organs and tissues are more susceptible to damage from some environmental

contaminants. Except for lead, this argument is very weak; the document should clearly
state that evidence for these effects is extremely scarce. When reported, the effects are
produced solely by high pollutant concentrations that are not relevant to low ambient

concentration of air toxics.

Response 7: Agan, the purpose of the draft OEHHA report is not to criticize the
language of the statute. In response to the comment, OEHHA is aware that in many cases

4 «Asthma Death Rates in the United States by Race, Age and Y ear between 1980 to
1993”, U.S. MMWR, 1996;
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the evidence for differential sengitivity is preliminary or partial, and has attempted to
characterize such evidence appropriately in the draft document. However, on
examination of the scientific literature it appears that there are several examples of
reliable evidence for such effects, and that these cases are not confined to lead, nor to

high levels of exposure.

Comment 8: These generalized arguments, on which the disproportionately higher
susceptibility of infants and children to air toxics is postulated, do not provide a
satisfactory scientific basis for TAC prioritization. Even if these highly protective public
health views are accepted, the document should inform the reader with afull and

balanced description of the uncertainties that are involved in these decisions.

Response 8: Once again, the commenter is referring to the language in the statute, which
OEHHA did not write and is not charged with either defending or criticizing. In response
to the comment, OEHHA has not used generalizations without additional evidence to list
TACs “that may cause infants and children to be especially susceptible to illness’
pursuant to Health and Safety Code Section 39669.5(a). OEHHA has attempted in the
draft report to make clear the distinction between clear evidence and preliminary
evidence or standard assumptions. Some specific cases where this attempt was
insufficiently successful have been identified in responses to specific comments and will
be addressed in the final version of the document. It should be noted that the general
considerations addressed in the immediately previous comments are by no means the
only basis for the conclusion that some TACs may have differential impacts on infants
and children. Indeed, many of those TACs assigned higher priority in OEHHA'’s
document received that rating because specific experimental or epidemiological data exist
which tend to support the existence of adifferential effect. Agentswhere the conclusion

is based solely on general arguments generally received lower priority ratings.

AAM -9



Draft Responses to Comments on the March 2001 Public Review Draft Prioritization of Toxic Air
Contaminants Under the Children’s Environmental Health Protection Act

II. Methodology for prioritizing TACs

Comment 9: The limitations of the existing data and knowledge concerning greater
susceptibility of infants and children are such that there is no obvious or clear-cut
methodology to use in prioritizing TACs under SB 25. The draft indicates that OEHHA
staff developed a system for prioritization. First, over 200 TACs were ranked by the ratio
of their ambient concentrations divided by their chronic Reference Exposure Levels
(RELSs). Next, carcinogens were ranked by their unit risk times the ambient
concentration. Third, the two lists were combined. It is acknowledged that this ranking

did not include any information on differential sensitivity of infants and children.

Next, alist 34 TACs was chosen for focused literature reviews. The draft indicates that
the list was developed in part from the ranking noted above, in part from the “known
toxicological endpoints of the chemicals,” and in part from California emission data.
Based on the focused literature reviews, eleven potential candidates for listing of Toxic

Air Contaminants that “ disproportionately impact infants and children” were chosen.

The process for choosing 11 compounds from the list of 34 TACs chosen for focused
literature reviews is unclear. The draft indicates that “the decision was heavily
influenced by the toxicity of the compounds and less so by the estimated exposures to the
compounds.” However, “toxicity” or risk does not exist independent of the dose of the

substance.

The draft indicates that OEHHA staff used the following criteria as a guide for
prioritizing the contaminants: (1) any evidence that children may be more susceptible to
the effects of air contaminants than adults; (2) the nature and severity of effects,
especialy irreversible effects in children; (3) any indication that the existing health
criteriamay not be adequately protective of children; (4) any potential differencein
children’s susceptibility to carcinogenesis by these compounds; and (5) the extent of
exposure to and magnitude of the risk from these compounds at ambient California

concentrations. However, there is no indication as to how these various criteria were
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measured or weighed. Thus, there is no indication of why the five substances proposed
for Tier 1 were chosen other than the discussion on pages 6 and 7. OEHHA should make
the various rankings and the complete list of 34 substances public to aid the reviewers of
the draft.

Response 9: OEHHA thanks the Alliance for their summary of the procedures used.
Further nuances may be glimpsed by reading the account in the OEHHA draft document,
and aso in our response to several other commenters who expressed an interest in the
prioritization process used.

Unfortunately the timetable imposed on OEHHA by the legislation does not allow for
further public comments to be submitted at this stage. However, OEHHA will be happy
to share additional information with interested parties.

We should note that there were 35, not 34, chemicals for which focused literature reviews

were conducted.

Comment 10: Clearly, agreat deal of professiona judgement went into the
prioritization. However, it is not clear who on the OEHHA staff participated or how the

final decision was made.

Response 10: OEHHA has attempted to explain the process as clearly as possible, but
agrees that in view of the considerable uncertainties and deficiencies in available data a
considerable element of scientific judgment was necessarily involved in the final

decision.

OEHHA draft reports are the subject of intensive internal peer review and management
review prior to their publication, and are issued in the name of (and with the support of)
the Director of OEHHA. Although contributing authors are sometimes acknowledged for
professiona reasons, it has not been OEHHA policy to identify individua staff who
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participated in specific decisions, nor isit clear why the commenter would be interested

in such information.

Comment 11: We have the following concerns with the methodology: First, the initial
ranking and combination of rankings did not consider either the differential sensitivity of
children or the likelihood that the basis for the TAC listing has any relevance to infants or
children. To identify potential TACs of concern to children without consideration of why
that pollutant was initially determined to be a TAC by Californiaignores a great deal of
fundamental science and knowledge that should enter into the determination. An
example of this concern is provided in the specific comments on diesel exhaust

particul ate.

Response 11: The initial prioritization was in the case of many less studied TACs
constrained by the lack of any specific data relating to infants and children, or younger
life stages of experimental animals. The draft document explains (page 3-4, paragraph
[1A.4 of the introduction) that where data specific to infants and children, or other
material information, were available, these were considered in addition to the numerical
ranking process described. The example of diesel exhaust is one where such additional
inputs were available and were important in the overall prioritization process for that
TAC.

Comment 12: It is not clear why OEHHA used the ambient air concentrations rather
than estimates of actual personal exposure to rank substances. Since people spend the
vast bulk of their time indoors, the risk from highly reactive TACs that do not penetrate
indoors will be overestimated if only the ambient concentration is used. Similarly, for
TACs with substantial indoor sources, use of the ambient concentration will
underestimate the risk. Therefore, the literature reviews for the 34 substances need to
discuss and evaluate penetration into indoor environments, particularly homes and
schools, as well as indoor sources and levels.
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Response 12: The Children’s Environmental Health Protection Act amends the enabling
regulations of California’s Toxic Air Contaminants program. At the present time these
regulations do not include any broad regulatory powers relating to indoor air. Therefore
the overal intent of the prioritization process was directed towards outdoor air pollutants,
although OEHHA has not ignored the contribution of indoor exposures when assessing
the current impact of certain pollutants. It should be noted that the TAC program does
address both general ambient levelsin outdoor air and also hot spots resulting from
localized emissions. Furthermore, the data on “actual persona exposure’ are extremely
limited for the TACs, and so would not be particularly useful. In contrast, the Air
Resources Board has amassed years of data measuring specific compounds in ambient

ar.

It must also be realized that Californians enjoy year-round mild weather in most areas of
the state and windows are open frequently. The models, which are most relied upon in
describing lower concentrations of ambient air pollutants outdoors compared to indoors,
do not inform adequately when the windows are open. Furthermore, measurements of
certain pollutants indoors and outdoors do not show much protection (e.g., fine
particulate matter) by shutting up a house. In addition, some of the compounds that are

TACs have indoor sources and these are a concern.

Comment 13: For some TACs there are also significant body burdens due to intake in
food and water. Therefore, the literature reviews for the 34 substances need to evaluate
all exposures and whether the route of exposure makes a difference depending on fate of
the substance in the body. The U. S. EPA’s Cumulative Exposure Project is currently
estimating 37 contaminants in 34 foods, including different age sub-groups. The results

are expected soon. This significant database should be helpful in the prioritization.

Response 13: OEHHA isfamiliar with US EPA’s Cumulative Exposure Project, and
looks forward with great interest to the outcome both of this project and of some parallel
activities currently being undertaken by California agencies. However it should be noted

that, as emphasized in the response to the previous comment, the current activity is
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directed specifically to airborne pollutants covered by the Toxic Air Contaminants
program. Furthermore, some compounds, e.g., dioxins, are initially airborne, deposit on
food and feed and enter the food chain. Controlling airborne sources thus reduces overall

EXPOSUIes.

Comment 14: The REL, by definition, is aready a concentration that includes highly
conservative margins of safety to protect the most sensitive individuals in the population.
These corrections compensate for unresolved uncertainties in the risk assessment
methodology and aready include highly susceptible or sensitive individuals, i.e. those
with increased exposure (incl. children) and those undergoing greater physiological
change (incl. children). That means that the RELs already account for the alleged
susceptibility of infants and children by including large multiplicative margins of safety
that range up to 3,000. The REL, therefore, cannot properly be used to identify
candidates “producing disproportionately higher effects in children.”

Response 14: OEHHA and California or US regulators have previously operated on the
assumption that the commenter’ s assertion that existing standards are protective of
children istrue. However, various scientific and policy analysts have become concerned
that this assumption is not supported by sufficient evidence, hence the present legislation
and the process it mandates. The fact that the REL was not the exclusive input to the
initial phase of prioritization has already been addressed in comment 11.3. Use of the
REL gave agenera indicator of the proximity of measured ambient air concentrations to
apotential level of concern, and thus was a useful yardstick in comparing one TAC with

the next.

Comment 15: The screening analysis to identify potential TACs used metrics that
involve lifetime exposures. For example, chronic RELs are developed to protect for a
full lifetime of exposure including potential periods of increased susceptibility during
childhood. Similarly, cancer unit risks for individual TACs are developed and adopted
assuming 70yr-long exposures. These characteristics make the RELs or cancer unit risks

inappropriate for assessing risks during the much shorter exposure periods of infancy and
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childhood. Certainly, they do not provide any information on the question of whether or
not exposures during childhood are more important for irreversible effects or cancer

devel opments than exposures during the rest of the lifetime.

Response 15: Firstly, exposure to some toxic agents early in life can carry increased
lifetime risks (e.g., some carcinogens). Secondly, developmental toxicology endpoints,
which were the basis of some of the RELS, are often irreversible, thus impacting the
organism or person for their entire lifetime. Endocrine disrupting chemicals may aso
have the potential to have long-lasting effects after short early-life exposures. Thirdly, it
is important to note that chronic RELSs are not restricted to lifetime exposures; instead
they represent long-term exposures up to alifetime. Asindicated in our chronic REL
document human exposures for eight years or longer were not adjusted to a lifetime
exposure. In order to comply with the SB25 statute in the mandated time frame, we
prioritized on the basis of existing assessments. Furthermore, that is the reason we did
not rely solely on that initial prioritization and why we perused the entire TAC list to
make sure that we had not missed an obvious candidate for listing. As noted in the draft
report, because of this, the compounds were not prioritized solely on this basis.

OEHHA used data that were available in its consideration of the TACs at each stage of
prioritization. Unfortunately for some agents only adult toxicity data are available. In
most, but not all, cases adult toxicity is the basis of the REL. Some RELs use
developmental endpoints, and some TAC identification documents do include
consideration of data on young animals or infants and children when these were
available. The fact that the REL or cancer potency was not the exclusive input to the

prioritization has also been addressed in comment 1.3.

Comment 16: Because risk assessment approaches are completely different between
respiratory irritants and documented human carcinogens, it would seem more appropriate
to prioritize and rank TACs separately for non-cancer hazards and for carcinogenicity.
The prioritization of non-cancer hazards is conceptually similar to traditional approaches

to threshol d-possessing chemicals (as identified by inhalation reference concentrations
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(RfC) or Reference Exposure Levels (REL)) while the assessments of potential
carcinogens use lifetime exposure-predictive cancer unit risks. Not only is there alarge
uncertainty inherent in these lifetime risk estimates (frequently derived from animal
experiments), but the assessment also presumes a lifetime-long exposure to predict the
possibility of tumor generation. Because we do not know whether or not infancy or
childhood exposure represents a more sensitive period of life for cancer induction or
whether contact with a cancer-inducing chemical during early childhood can predispose
for irreversible effects formation, it would be appropriate first to determine the increased
susceptibility of children for non-cancer health effects.

Response 16: OEHHA sympathizes with the commenter’s view that the cancer and non-
cancer endpoints are difficult to compare (although note should be taken of recent efforts
to facilitate such comparisons, as described in the US EPA’ s recent drafts of the revised
Carcinogen Risk Assessment Guidelines and in some recent carcinogen risk assessments
by OEHHA). However, the wording of the legislation specifies asingle list and therefore

requires OEHHA to make such a comparison by the best available means.

OEHHA has identified severa instances where compound specific data exist suggesting
or demonstrating enhanced sensitivity of fetal young animals or humans to carcinogens
(see for more detail the summaries on vinyl chloride, benzene and benzo[a]pyrene). The
comment appears to imply that tumors can only arise, or the rate of incidence be
predicted, after lifetime exposure to carcinogens, not shorter periods. While cancer
potencies are normalized to a 70-year exposure for the sake of standardization and
comparison, it does not follow thay can only produce cancer after 70 years of exposure.
Californiarisk assessment guidelines specify default assumptions for developing risk
estimates from experimental exposures less than the standard lifetime of the exposed
species. In addition, Dr. Ed Calabrese has compiled a database of carcinogens that
increase tumor incidence after short-term exposures. In view of these findings, the more
general considerations addressed in the document introduction, and the substantial

impacts of carcinogenic pollutants on public heath, it seems inadvisable and contrary to
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the legidative mandate to ignore or defer consideration of these agents for differential

impacts on infants and children.

Comment 17: Since other than purely genotoxic mechanisms may be involved in tumor
generation and the significance of non-genotoxic mechanisms such as chemically induced
cell proliferation (Butterworth et al., 1991°) has not yet been definitively established, the
possibility exists that the tumor-producing chemicals may aso have verifiable no-effect
levels. Thisintroduces an additional uncertainty into the ranking of potentialy
carcinogenic toxic air contaminants. The reasons that al cancer-producing air toxics are
evaluated in the document on the basis of assumed genotoxicity should be discussed in

the document and the levels of uncertainty this introduces should be emphasi zed.

Response 17: OEHHA has addressed some specific aspects of carcinogenic mechanisms
applicable to individual TACs in the toxicity summaries. These issues were discussed to
the extent that the information was available in the original TAC documents. California
has already addressed the general issue of genotoxic and epigenetic (“non-genotoxic”)

mechanisms in earlier guideline documents and risk assessments.

Comment 18: Because of these concerns, it is not clear that OEHHA ended up with a
list that is responsive t